Abstract. In order to study the influence of relative permeability of track material in the performance of EMS suspension control, the Single Magnetic Model is established. Then we acquire good suspension performance by designing proper inner and outer controllers. The effect of the relative permeability on suspension control is studied in both cases, light load and overload conditions, through Matlab simulation. The simulation results show that with the decrease of relative permeability, the dynamic performances of suspension control system become worse.
Introduction
In the course of modeling, the relative permeability of the material is often considered to be large, and the relative permeability has little influence on the performance of the system, thus it can be neglected directly [1, 2] . However, this lacks the support from simulation and experimental results. In this paper, a model considering relative permeability is established, and an appropriate controller is designed to achieve good suspension control. The effect of relative permeability on suspension control performance is simulated by MATLAB.
Physical Systems Modeling
Single magnet -rail suspension system structure is shown in Figure1.Ignoring the winding leakage flux, which means 0 L φ = ; ignoring the iron core and the rail magneto resistance, which means that the magnetic potential in the gap ( ) t δ is uniform (shown z(t)in the figure). Since the purpose of this paper is to study the influence of the relative permeability of the solenoid core on the performance of the suspension control, it must take into account the relative permeability factor. External interference is neglected in the process of modeling [3] . In which l represents the length of the magnetic path other than the gap, so:
（2）
Column differential equations of system are written and linearized at the equilibrium point, then the state space equation of single-magnet model is established as follow: ( , , ) i
From the relationship between input and output and the state variables, control block diagram can be shown as Figure 2 :
Fig 2 Single iron system model

System Controller Design
The model parameters are set according to the actual system measurement data ： The parameters for light load： A l m = = 。 System model parameters are different under light load and heavy load, therefore, the controller parameters are designed for them respectively. By comparing to the simulation results, we study the effects of the relative permeability on the system under both light and heavy load conditions.
The actual input of the system is the expected suspension clearance, 9 r mm ∆ =
; the actual output is the suspension clearance δ ∆ . The proportional control is introduced into the inner loop. In the meantime, the closed-loop feedback and the PID controller are introduced into the outer loop for a good control [4] . , the truth shows that with the increase of relative permeability, the dynamic performances of suspension control system become worse.
Comparison of simulation results
Light load case：
Heavy load case： , the truth shows that with the increase of relative permeability, the dynamic performances of suspension control system become worse.
Summary
From the results of the present study, it is available to neglect the effect of relative permeability
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on the system control performance when the relative permeability is large under both light and heavy loads. When the relative permeability is small, the stability of the control system has a certain impact. The system overshoot increases and the settling time becomes longer. In practical systems, the effect of relative permeability depends on the range of relative permeability in system working range. Therefore, it is required to select suitable track material in engineering, and to ensure that the working range of the system is in the linearity section of the track material B H − curve [5] .
